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(54) LASER BEAM CUTTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To hold a cutting cross section and the 
side surface of a metallic film in a constant and to improve cutting 
precision by measuring the position of a diamond heat sink material 
placed on a table and the position of its exposed part with an x-y-„ 
coordinate and an X-Y-„ coordinate respectively and driving and 
controlling the table. 

SOLUTION: An object 51 to be worked is photographed with a high 
magnification camera 37 and the position data are delivered to an x-y-„ 
. coordinate numerical value data processing part 1 3. The position of the 
object 51 to be worked is recognized as the X-Y-„ coordinate with an 
X-Y-„ coordinate numerical value data processing part 25. The 
coordinates of the object 51 to be worked are recognized from these 
two coordinates with an arithmetic processing part 14, and a signal is 
sent to a driving controller 27 via a GPU 21 so that the object 51 to be 
worked is positioned in the prescribed position. The table 50 is driven 
based on the signal sent from the arithmetic processing part 14 with the 
driving controller 27 to position the object 51 to be worked in the 
prescribed position. The object 51 to be worked is cut by moving the 
table 50 without changing the position of a laser beam 41. 
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10 *fe>tt5o ai 1-cfi. 1&JalK^i3^T3?lJU;^^^:^ 
5fco-T?^l;iv^c ^fc. loco^jSMe 0 ICO— SOS 

$l±0. 5 — 4mm-efc5c ^JSKra<?5*if^ 2 0 — 1 0 
OAiin-efc^o ifeJRKB 0 1 — 6 0 9<OJ5Sf* 3 — 5 M 
15 mt?$>5o 

[0 0 5 0] iai^'0::i^p^^^3 OS:. (£f&^;^;^^3 
9;5Sf^l!j-r^<t p^iK^^r-f-^c. :^'r y':fl7 0X'r— 
:7'/V5 0iitc^S^tt:^cS;K6 1 0;65, •^^>5^3 1co43 

20 ^^3 Oj^>5. iftf^^;^;^ ^ 3 7;65f^l!]-r5 

i:5J-S8:^*tt^o S5fg^:«7p«^3 7<?:>l«^3 7 alc 
i&mi^ 6 0 1 OO^ >y ^Jt^7<^ ct 5 tc^gff ^3335 1 4 

Sr^SiJ-r^o ]«fS^;^/ ^ 7 3 7 co^^tc:^ 

25 JSKB 0 l<7):n5.i^Li — L4 dSgfcSo x - y - 0 

mmy'-^^mm ^tm^m-^y^^y^i^^x.x^m 
mmrr^o ^^x. miix\^. ifeMJ^6 o kd^h^^v? 

30 -Cfi:^<^<. lo<?:>tg|?rtlC*DV^r 1 0 O.^.J&^±<^^:yfx^ 
^mUl 3f±^y v^Li — L4 (Ox -y - 0Jffi:^Srill» 

«!f3sgpi 4-^511 -So y.-Y-smm^my'—^^mu2, 

5d5x-Y-eM:^<^X#. Y$fttc:Ki-5^--i5^«rSS© 
35 «L3®?fl51 4--ill^o SS^^SSiJ 1 4 Ji. ::tT.fc<Oy^-^ 

^ (S:3) •c^-r«iE5^t;iseoT;i<;5^5'':^Li -L4 

(ommt:i^'-Y-emm\^^Wk'r^. m'S-^MUiA 

x-Y-eM#i;i^^$tv:rc^^^v^Li -L4 (OM 
40 *«AoX + Bo Y + Co = 0<?:/jrS (:^'5^5':^18 

0) o 

[0 0 5 1] ?a»^mH51 4f^;^'7^:y>^l 8 OXiK^fz. 
mMA^ X + Bo Y + Co = 0 ^Xffl^O/^-r^gi3o 

sr^wi-^o ^\^. mm!m^iA\tmwsunm2 7^ 

45 7^-://v-5 0^^^-i3o:^cft[iIfe^-^5ct5te:m-§-«: 

[0 0 5 2] H4:JoJ:T/iai 2Sr#mUT. ®«f COT*^ 
f^-^x->^/w5 0^ib;&^-rJ: 9lcg|»^31S?i 4;65pfj, 
50 SW«P2 7--{I:g-S:2^-5o ®ifi®Jfflia2 7W:r(Ofi#Sr 
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\cxv^mm:^^y3 7oi«»3 7 aK^mme 0 1 
[00531 x-y~0 mmwcmf-^iidim.u 1 3 f^. 

4-D(Dmm^^^i.x^mm6 o i t^mme o 

4 i:(7)P^^cDi|FgWi ^-r^ (;^7^>^:7'2 1 0) o 
[0 0 5 4] EI4*3j:u^0i 3^#flgbT> m^<o±:^ 
rRHciT^-T^yu 5 0 Sr^lb ^-^^ J: 5 1 4 

1 <D:x. y >?Ni -Na X - y - 0 M^-C^I^-r^o 
-r J: 5 1 4 ;ei5J^l!i$fJffli?(5 2 7 -^ft-§-$^a^ 

7<OimS^3 7 a l;i^SJK6 0 2<0:ii5/v^;5S^So X- 

»ft^X-Y-ejffi^T*^l£i-6o x-y-0M;^^fiS 
"f—df^MUl 3}d5^JSM6 0 2 03i5/^:PN4'-N6<D 

fits^ X - y - 0 mmxmmrr^o 

[0 0 5 6] 'r—^;V'b0^m^<Ol^:)j\^^W]f)^ 

■r cfc 0 \^mn^ms^ 1 4 tmrnwrnn 2 7 \z.m'^^m 
5o mmmm%2 7\t:^(Dm^^^^^'r—://ub o«r 

(O 1^^3 7 a rttc^jgj^e 0 SOJ^^jy v^;65^5o X~ 
Y-eM^^fi7^-i$^jt&3®gi5 2 5li. 7"-://l-5 0(O# 

»ssrx-Y-ej^M-c«^-r5o x-y-0ffi«affi 

[0 0 5 7] x-y-0JffiSS«Iy^--^^M$&l 3f^x 

SrSSffftiSffl 1 4 -^S^-To »»*afS?f5 1 4 f^^ ^> V? 
Ni-Ns^jffi^S:. :ifhh(D7'—^ t (»3) Tf^-r 
^«rffll^TX-Y-eJffiS^e:2g^ft-rSo SS»«0f3SS|5l4 



f^X-Y-ej^MT^:b$tt53i5.i;?Ni -Ng OM;^ 

6 1 lco=S;flAi X + Bi Y + Ci=0 (;^7^s^ 
:7^2 2 0) o 

05 [0 0 5 81 ^^^Mm 4\^>^y^iyZf2 2 OX^i^tc 
mmeil (Ai X + Bi Y + Ci=0) tX^ttf^f^ 

-r^mBi ^nn^^o mn^imn 1 4 i^y^^-^/us 0 
-^^si^o mw}mmu2 7i±:i(Dis-^^^Wi^y^-'':f/u 

10 5 0Sr^ff-j3i ;fe*itEHlKSii:^ (::^X5^:7'2 3 0) o 
[0 0 5 9] ia4*5J:tJ?|gi 4Sr#flSUT. H^^^r^^'L- 
^UTffi^eil (Ai X + Bi Y + Ci =0) 

mm 4t^^i!b^o mmmw:m\txmt^x»>^o m 

15 n^mm 4\^^mmm-m:^^hmmiX2w,rc{'fmn 

?r*d65o mmm^x^t^^nxh^o mn^mui4 
o^i<Lm^^'r^tzi^\^mW}mmu2 7\zm 

20 "^^m^. lgM$iJ^S{$2 7f^r<D^t^^gSli9 7" — 

5 O $r{iS^i6i-^o X-Y-8ffi>^^l!t^— ^^S^ 
2 5ti. -r-tZ/l-S Oc0^ib*SrX-Y-ej*«T-m^ 

[O 0 6 0] gl4*Dj:t/Ell 5&#figbT. lf^4 
25 1 ^mmm(D:^i^m^mM U if 4 l Tbm^ 6 10 
S:*5ii-6J:5t--f'^o <^*^ffir- ^ 4 1 cD^Sg 

J:*)Sffi6 1 0(^Bl^T;65-9J»f$tt'5 (;^7^>:x:/2 4 

0) o -eJWfS^^JRJ^e O 1-6 0 3<D^ffllf^. 5-1 
30 0/tm"e$>5o 

[0 0 6 1 J B16:Joj:t/|lll 6Sr#figL.T. ^MM6 0 
1 (D:3i5^ v^Pi — Pg ^^MJK6 0 4(?5:3^5/i/P4 — P 

6 555^Sf&*;<;p«^ 3 7(Di«»3 7 aicufesjc^t-ia® 

SOillSiS 1 4 2 7 ^W}:^-^^ 0 

35 5o wCO{t-^^§:ttfc^i5fflt9gj5;ei5-7— ://U5 0^i(j;6^ 
CtT.t-J:*}. Ji5{g*;«7^^3 7<Dlft»3 7 atC^ 
SaeOl. 6 0 4<O^5^v^Pi— P6:d5gjt5o x-y 

Pi— P3 0{5:g^. ^MMe 0 4<?^^'y v^P^— Pe 

40 <^€Lg^x-y-0M«-em^i-5 (>^^5^:/2 5 

1) o X-Y-ejffiSafilv^-^«kSgP2 5fi. 

o(D^WiWL^x-Y-sm.mxmmrr^o 

[0 0 6 2] J5:lc. 7^-:^/i-^iai'0&:S'rS]-^I&;5^-rJ: 

piciss^sspi 4tmmm\mn2 7\;im^^m^o m 

45 i!i*J»SP2 7«r<Ofg#Sr§:ttT7"— ://i^5 OSrH'^^O 
:^:fj^^mf)^^o 7« ^ 3 7 O 1 ^ 

1F3 7 a J;i^Jgi^6 0 2. 6 0 5 v^;!i5^5e t&M 

1^6 0 2<D3i-/v?P7 --Pg (Offigi:, i^JSM6 0 5O 
^ 5^ P 10-^ P u^^^B S: X — y - 0 Jffi^Sffix — !^ 

50 S^FPl 3;&5x-y- AJglS-CSS^-rS -7^ 5^:7" 2 5 
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2) o x-Y-BsmWimy^—^^m.n2 5}-^. 'r—'f 

oo#tiil:SrX-Y-ejffi:STmffli*t'5o 
[0 0 6 3] 7"— >^/W5 0^gjtf'O2fe;^fp]-->lb:^^-r.t 5 
l;iM»*3fSI?i51 4;6SJigfiSfJi»glS2 ^Si 

*fR]--»;5^-ro asfgF*;^?^^ 7 3 7 <D Ifti? 

3 7 a tC^Jgj^e 0 3. 6 0 6<Dni-.i;?d50i^5o ^JSIK 
6 0 3<?5ni^yv^P^3^Pj5(Dtegi:^ ^MK6 0 6O^ 

5^ P P la^^teS Sr X - y - 0 M^Sflgy^- 

IFPI 3;6Sx-y-0ffi®i: (;^7^>>>^2 5 

/u5 oc^^KasTX-Y-eM^-e^^f^o ^^'rv^ 

2 5 1 — 2 5 3^5, ^7">yr2 5 OSr«^i-So 
(00 641 in 4 UT. X - y - 0 MSSffly^- 

3ti^^T<y^2 5 0T-*i6fc^>y v^Pi ^ P 
^t(O^M.Qy. Pa ^Ps ^(Dtt^^Qj-'Pie^Pis 

0) o 

10 0 6 51 r::T% bT. 2o 

*f?>tt^o 4';^Qi-Q9f^x-y-0gi«'C«:b*tt 
[0 0 6 61 yi-y- QmmWW.'f—^^mUl 

x-Y-effiSI|g:fitT'-i^«iSgB2 5tt. :?^/w5 0 

^mmA\±. :Lfhh(Dy'—^ t (^3) T-^i-^^ffi 
V^rft'AQl -Qg tOM^SrX-Y-eM^tc^^-t-5 
{:^7'-yZf2 7 0) o 

[0 0 6 7] S5:J5J:0?|1!1 7^#figbT. a^ftL^SlFP 
9 Sr. */jNS^ffiS:ffiv>Tii:iia-Cliljl»-r-5o rirlci: 

1 2fiA2 XH-Bg Y+C2 ==0-t?^:b$^iX^ 
:r2 8 0) o 

[0 0 6 81 Si»*0;3®lfPl 4li:?^X5'>^2 8 0'C5Ki?)/c 
-gj»f«|6 1 2 (Aj X + B2 Y + C2 =0) XW^ 

0) o 

[00 6 9] 1 4 f^-r— ://W5 0 i5 

2lH]fe$-^^<l:9t-i^SiS^^2 7tc{a-§-^2l^o igft 
Sa^^2 7fi. CK^^m^^S^'^x-^^/i/S 0>l:^S- 
166 1 2«X^i:5m"efc-5o 

[0 0 7 0] m'^^mn 1 4 f^lHlteg(0§J»r^6 \2<0 

1f3t4 J: pjC7^->^/i-5 0 

^{i®^6^)-r^i:9lc:ei!i®^a5 2 7 lcft#Sr^x.^o 
S«SiWS8 2 7ttr(Ofg-g-SrSffii9«»rjt66 1 2 0;&«8 

gft*!)-rSo x-Y-ej^s^M7^-^«Ls$e2 sfi. 



7^-y/^5 oo#i!ias:x-Y-ejffi:^-c»^-f-^o 

-1f3t4 1 Sr(Hlte^(D9J»fi»6 1 2(D;&ffilH5tc^ltU-C 
l^-if)fe4 l;a52S6 1 0S:S3l-r^.t 5t--r5o rco 
<^^T*i— !f3t4 1 cofi:Sli^;tTlciS^«iS$Bi 4j^ 

27^m^i:^yL^o wmmmn27\t.^ ^<om^i:^ 

t). mm.e\o<om2m^^m^i^t^ U'rtx:7^3i . 

0) o 

10 [0 0 7 11 ia5*5J:t5iai 8Sr#flgUr. S«6 1 0 

OM3^T'-':^n^T^^oV^Ts :y:7"2 5 0'--:^'7"^y:7^ 
3 1 {:^^yzf3 2 0) « m 

*g6 1 0(?5||3tT'-mn=fTdS§J»f$tt6o ^JSlKe 0 7 
<03i-/iy;65*fg^;3&^ ^ 3 7C01^if 3 7 a tCA5 5 

15 Id-x— :;^/^5 0^tefigtJe>i-5yb^tcig»^S??pi 4;65 

^S)S»J«a5 2 7tC{t-^^ill^o JKib^J^laS 2 7 f^. r<D 

ft#SrSSi ^JSM 6 0 7 >y ^jtmm^iJ y ^ 3 7 

1 tilg^ 3 7a \^K^ J; 5 (cy^— 5 0 ^^W^^ir 
X-Y-G^;^^fi£7^-^^M^2 5t±. v—^JV 
20 5 0O^l!j»^X~Y-eM^T*^fa-r^o i^S^6 0 
7 03i5.i:^Rj --Rg (Of&M.^ x - y - 0 jggW^fitv^- 

^^S^fPl 3d5x-y- 0;@i:^<Jr UT^it-r^o ^^^^ 

/i^S 0 1 8 «t'0^;fe^fpi--i!i;e>^"f J: 5 J-S^S^^S^ 1 
4;d5^K)©J^ftg{S2 7lcfg#Sr^x:^o ]K»i®J^^2 7ti 
25 wOfS#SrSStoT^— ://U5 0 SrEI l 8 tpt^^^j^-fRl--^ 
E!j:^--ro wtbt:: J: !9 . i^m*:<7 ^ ^ 3 7 o 1 3 7a 
6 0 8 <^:3i 5/ v;dS|*5o X - Y - eM^g^ttT^ 
— i5^«L31$I5 2 5(*. y"— ://l-5 0<O5^it)*^X-Y-e 

mm-^mw^t^. ^-v-e mmwcmy'-^^ikmn i 3 

30 Tb^^mme 0 7(D:3i^;/v?R^ -.R3 CO{iLe>^ x - y - 0 
M^T*P>m-r^o SI^«l!S$iSl 4(i7^->^/W5 0«:B1^' 
<?5;fe:3^rpi--»)d--r <J: 5 \cmmmmu 2 7 tc^s^^rSl^o 
2 7 ;i (0«-g-Sr SSt -x- >^/w 5 o 0 tf" 
<D&:^\^^m^^^o ^tt\c^v. Mm^:^^9 3 7(Di 

35 mi&3 7 ap^fC^SJKe O 8(^:3i5/v?:d5§ifc5o X-Y- 

emm^m'T-^mmn2 5\'X. -t^— y^/w-s o<D^iba 
^ X ~ y - 0 mm^^v^—^^mn isTb^x-y-em 
40 m^<D&:^f^^m^'rx o \^wmum^ 2 7 \z.m^^m. 

^»®J^lF&2 7(ir(0{s-^$:§5t'9-^-://V5 0^ 
3 7<D1UW3 7 a P^lC^®]^6 0 9 (D:J^ y i^t)^^^^ 

x-Y-em9iscmf—^f^mu2 5\t^ -r— >^/i-5o 
45 <D^W}m^x-Y-emmx-mm'r^o x-y-emm 

[0 0 7 21 x-y- 0ffiSS{ix— :^^«!f3l«Pl 3fix 

50 n»dimm A^m-to ^fc. x-Y-estm^my^-^ 
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HKS-r^r ^ICj:!9ii:jift6 1 3 (AsX-fBgY + Cg 

= 0) Sri»»fflfS$|5i 4dSf+S[-r^ (;^x!y:/3 3 

0) o 

[0 0 7 3] ;^7^>y:7^3 3 ox-^i^timme l 3 (A3 

x+B3Y+c3 = o) txmt<Dtjt'i'nmB^i:mn 

fiBMUl 4t^7k^^^ -T^-rZ/WS 0^^lS~i3 3 fettle] 

5 0Sr^S-3s^*t7"— ://^5 0SrlHlte$^-5 C^^t" 
:y7^3 4 0) , lPlfe^<?5|M|6 1 3 fiXtta:¥tf-efc 

[0 0 7 4] |g5*5<J;Ut01 9Sr#figUT. |h1^^(?5E 

«ft 6 1 3 bKst 1 / 2 w, tzt^^mthtiiicm\^mn^m 

w, '^:/2 1 o-c**!>fcWi ^1^— cD^itr^fc 
-So ::^o^»f^c^:G«gp{ci/-if^4 l2:)5fi^.l*$tt^ J; 
5 5 0 Srffig*8?)-t-5 J: 5 tciSISL*2!;3ggp i 4 

^5^!!3©J^a2 7Mt-^Sri^5o 2 7 f^§]»T 

«ftto:&ffl?FPlci^-if*4 l255fig^$i^^ 

5 0 s:fiifi«:4?)-rSo i^-f"* 4 1 7b^mmm(D:^i^mc 

MM^i^. i-— r^4 ldSS«[6 1 OSrHM-r^o 
t^BT*i^-if3fe4 l(?^{i®f^«x.Tl-^t^«L39igi5l 4f^ 

mmmu2 7^m^i:m^o wi6SJjpsp2 7ji::o:>m-^ 

^7^3 5 0) o 

[0 0 7 51 0 5*5j:t/^2 OSr#figbT. "r— ://V5 

95 2 7|Cft-§-^-^^5o l^»^Jtaa2 7(ir(Dm-^^S 

2 0"e^-rj:5i-. 1 0(^)11 l?rj-.^n+ 

mm^fh. Sfe6 1 OO^ltr-^nH- ltTdS§J»f^tL 
TVN;iv>t«t^^/^;5 (;^y^^yr3 6 0) o 
[0 0 7 61 @5*5j:t/0 2 1 §r#figUT. S«6 10 

<oBiff'-'^n + l^T^cov^T;^7"5':::^l 8 0—^x7^5' 
:::^3 5 OSrll^frSo . m^e 1 OiD-T^X 

<Dn:^sX.X^mt^^m^ti^ C^'r^yys 7 0) « 
[0 0 7 71 S2 2^#figbT. >5^^-^^V Kt — ^'> 
V^ 6 5 0 ^d^^^-f-^; rttib<?5:^y^5'>^l 0 0'-3 7 

[0 0 7 81 «±T-iftgg$ixfc*^?^coi— if§J»f^g 

[0 0 7 91 ■ J^t"!/:;"! 0 O-'T^T'^/y^l 5 Ot?# 



TO-r^-^SrX-Y-eM^tciE^-rsr 4:;&ST-t^o 
bfc5&5oT. X-Y-0jffi^jcS-5VNT§jer«ftSrfhS[i- 

[0 0 8 01 ■ 1^— if>to^to>ii5|^|ftT* 

10 /^^T. JS«^Jfefi:3?5:7c(0^1fei:;^^5o 

[0 0 8 11 ^3ttti: i^-1f3t<O^W (;^7^->?^ 

[0 0 8 21 ■ mimtmn + m(D^mm\^^iyi^ 
:^>hmmi X 2w,f£nmtiftiiEm\^n&^fi^o 

^::^;&5-c#^o S«cot^ 2^T-'^n^T^cov^T 

[0 08 31 ■ ;^^^:r2 4 0. :^y^yzf3 1 0^ 7^ 

X*5 J: Y#;^fS] tc^iii $ -^TS«^§]»f b 
fz.m^\^):t^x^ 'r-zrjv^xm:b\P\\z.fz:i,^i»m^'^x 

35 ^^mm-r^:it:d^x^^ ^^^^i^v\i—viyiyi^(o 

[0 0 8 41 ■ ;^7"5/:^l 8 0'-';^7">>':r3 5 OT-S 
«(7:)-r-<T<DffSr^^Lfc^l;::;^7^'y:/3 6 O-C'x-:/ 
7X^^9 0'' mfe^iir/b^ic^ (bte:;^7^-/:/i 8 O—^^-T^ 
40 ^;^>^3 5 O^j^igLTV^^ (>^"r ^y:7^3 7 0) o ^(OfzL 

[0 0 8 5] ■ — ^(DXSlCjoV^T. AP«^255g;K.T*M 

45 [ 0 0 8 6 1 r <o%m<omm(Dmm\c<:>\^^xmm i^tz 
^mm7r^^fhtimM<Dj^mn't^x(o^xm7r^xh 

(Otctb. ZZX7r:\^tzmm<OMm\:X. 
50 mX\^. 4tmm(D=rL^yi^tt9CJ^\^7bmmVfj::^^<:»tzi^^^ 
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[01] :i(Dm^(Du-^mwmmi:^irmAmxh 

10 3] i$^><ir^>-Kfc- hv'>'iJ^(OjKat::&&S::^i-X 

[Hi 5] ^-r-t^^-Kt- hv'>'iJ^cDjK3g:*&S::^-rx 
106] >5^-Yir^:^Kfc-h^'V:J^<;5K3g:&&Sr:^i-x 
[071 ^^i-^^-Kb- hv->->7oMag^rfecD^lX 

[09] V-(^^:^h*\^—hi^>^<Dmmi:^&(omsji 

mil] ^^^'e>^v\t-h->:y^(Dmm:^^<om5 

[012] ^'^^^>¥\i-hi^:y^(Dmi^:)7&(ome 

[013] y4'Y'^>^h'}i-h->i^^<Dmm:)j^(om7 

[014] y>{^^>^vyi-hi>^:^i^(om^:^&(oms 
xs«riaK-r5ycJ6tc^i-stg(o¥ffi0T*fc^o 
[015] t5^>rir^vKe-hv'Vi5^(?5»f3g:;^jfe(0|g9 



[016] ^><'^^>'Kt-hv'>'>5^(^jB[5g::)^ffi<^>^i 
oxs^lft5^-r^^cJe>(;i:^i-.S«(^¥®0irfe5o 

[017] y^'Y'^>h*\i—hiy>^(omm:^&<Dmi 
05 1 xg5:!ft8^-r5fc«e>t-^i"S«o5Fig0-e$>^^ 

[018] y^'^^:^h'\^-hi^>'i^(omm:»^(Dmi 

[019] y-^ir^>^Ke-hv-v>:^(DM3g;&ffi(D^i 

3 xeSrlft Wt-^:fe:i6lc^i-S«o5pffi0-eS>^o 

10 [02 0] i$^^-Y'=evKe-hv'>->J^<DaS3g:^j£(^^i 

4X@Sr!ft0>^-r^fci?>(;i:^-r£«O5p®0-^fe5o 

[02 1] ^^'Y'^>v\i-h->'>i!^<o^m:^&<Dmi 

5 XSSrlftW-r^feJ6tc^i-S«O5pS0T-fc-5o 
[02 2] ^uyt^-f-^^^^Kt-b-^^tJ^Sr^i-!^ 

15 ^mx*h^o 

[02 3] %M(Dy-{'Y^-^h*\:-hiy>:^(Om7^:^^ 
Sr^-rxS0T?*>^o 
[02 4] tS^cOr^-fir^VKb-hv'Vi^^i^iSag:^^ 

1 x®^^-r^«0-efc^o 

20 [02 5] fie5ltC0i$^>f-Y^>-Ke-bV>'i^<^jKag;^& 

2 X@^:^-r^t^0"t?fc^o 
[02 6] ?e5ltoo^^-^^>' Kt- h 

3 X©^^-r^^0T*fc^o 

[02 7] v^^<D^^^^:yh*\i-hy:yi^(Dm^:^& 
25 <?5^4XSSr^-t-^0-efcSo 

[^-^Olft?^] 

1 u-'^^m^m 

13 X - y - 0 

1 4 is^^afSSfP 

30 2 5 x-Y-emwMm'r-^fiBimu 

2 7 j^ib^fj^^ 

4 1 lf 7t 

5 0 T^Zf/U 

6 0 1 6 0 9 

35 6 1 0 ^^•¥^>^KSS 
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